(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCX) 

(19) World Intellectual Property 

Organization r . ? 

international Bureau BStH 



(43) International Publication Date 
6 January 2005 (06.01.2005) 



(21) International Application Number: 




PCT 



H01L 



(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 



PCT/US2004/0 18961 
14 June 2004 (14.06.2004) 
English 
English 



(30) Priority Data: 

60/478,480 



13 June 2003 (13.06.2003) US 



(10) International Publication Number 

WO 2005/001902 A2 

14th Street, Tempe, AZ 85281 (US). HU, Chang, Wu 
[CN/US]; 1688 W Encinas Street, Gilbert, AZ 85233 (US) 
TSONG, Ignatius, S., T. [US/US]; 1445 E. Palomino 
Drive, Tempe, AZ 85284 (US). TOLLE, John [US/US]- 
1489 S. Dove Street, Gilbert, AZ 85233 (US). 

(74) Agent: ONEX, Richard, E.; Fennemore Craig, 3003 
North Central, Suite 2600, Phoenix, AZ 85012-2913 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL AM 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ CA CH CN 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG ES FT 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA MD 
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ OM PG 
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ,W 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 

zw. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG ZM 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ TM)' 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, m, 

[ Continued on next page J 



(54) Tlfle: GESN ALLOYS AND ORDERED PHASES WITH DIRECT TUNABLE BANDGAPS GROWN DIRECTLY ON SIL- 



(71) Applicant (for all designated States except US): ARI- 
ZONA BOARD OF REGENTS, acting for and on 
behalf of ARIZONA STATE UNIVERSITY [US/US] 
Brickyard, Suite 601, Room 691AA, 699 S. Mill Ave 
Tempe, AZ 85281 (US). 

(72) Inventors; and 

(75) Inventors/Appiicants (for US only): KOUVETAKIS, 
John [US/US]; 7032 E. Indigo, Mesa, AZ 85207 (US)' 
BAUER, Matthew [US/US]; 996 E. Rice Drive, Tempe 
AZ 85283 (US). MENENDEZ, Jose [US/US]' 309 E 



< 
OS 



IT) 



4 nm 




200 '^j^^W ^^'W&ii* 




> can be gn>w„ directly on Si substrates 8 dev ^ aailt y ^ materials with tunable bandgaps 



BEST AVAILABLE COPY 



WO 2005/001902 A2 



FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI 
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GO 
GW, ML, MR, NE, SN, TD, TG). 

Declarations under Rule 4.17: 

as to applicant's entitlement to apply for and be granted 
a patent (Rule 4. 17(H)) for the following designations AE, 
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, 
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE 
EG, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN IS 
JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK, MN, MW, MX, MZ, NA, Nl, NO, NZ, OM 
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY TJ, 
TM, TN, TR, TT, TZ, UA, UG, UZ, VQ VN, YU, ZA, 'zM, 
ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ, NA, 



SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT BE 
BG, CH, CY, CZ, DE, DK, EE, ES, Fl, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, 
SN, TD, TG) 

of inventorship (Rule 4J7(iv))for US only 
Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



BEST AVAILABLE COPY 



